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(57) Abstract: For example, in a 
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the number of the poles of the rotor 
(1) generating cogging torque on the 
substantially sinusoidal wave, pressure is 
applied from the outer circumference of 
the stator toward the inside by pressurizing 
parts (3) arranged at predetermined four 
positions, thereby canceling the cogging 
torque pulsation components of the same 
number as the number of poles of the rotor 
(1). 

(57)^$,: m*.i£. a&omu&m 

t*p- 21 1 2a)xp^h^rf 
±<Dzi*>y HU£ 



A.. .REFERENCE ANGLE 



W<ra)05/025037 Al 



Hi 



Tokyo (JP). MX* (KIKUCHI, Tomohiro) [JP/JP]; =f 

1008310 mm&*rtmzA<Dto-TE 2t3^-=i 

mti1*S*art Tokyo (JP). 3* BE. (HAYAMI, Kat- 
sumi) [JP/JP]; T 1008310 SSS^ftfflEACDrt-T 
B 2 § 3 ^ ElliftSStirt Tokyo (JP). ft 
i£ (MIYAZAKI, Takashi) [JP/JP]; =f 1008310 £Sl«BT 

Tokyo (JP). 

(74) ftSA: ^giiit, tt(OIWA, Masuo et al.); =f 
6610012 ^JtlR/g^mmSP BT 2 TB 1 4-1 Hyogo 
(JP). 



NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) ttsBrsqcattitau* ±x<t>mm<D&m&m&'si 

m)i ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), 1-7V7 (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 — □ V (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 
BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG). 



(si) tM&mm^<Dtjn^m L J . ±x<Dmm<ommSim^ 

pTfigJ: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
B W, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 



WO 2005/025037 ^ 1 ^CT/JP2004/012289 



m m m 

[oooi] *mmfc, *#>-yhM<Dm&ttJ*ttfriKmttffiM*—fRxfiz<Dmm 

[0002] n— ^Sbk^»^5S:ra»|*— ^teSsttS^V^M^H:, #ti£t^tf>M 

[0003] L*»Lfcas&, ^i, #iC*0^m#^*5V^Tf*, rit&Offigc, ^n5/^(D*J-^ 

[0004] h/^cD^^a^^^M^^ h^cDMft^^^^-r^^-XA^B^-r^o 

o 



WO 2005/025037 



2 



'CT/JP2004/012289 



[0006] ^©ai9ii^v>-c, ^^ttotft mn^m^M^Tjk-rmmmn ra % - 

[0007] ^MTM&mMizTZtcib, x*r—*=iT$:V&BM(D—it=iTxmg-tZ> 

[0008] ^^*^©«tt^»z:J:9Kf^$^3Ttf>©a«*f4, ££^£&gH 



WO 2005/025037 



3 



, CT/JP2004/012289 



[0010] £kli(D£oi^ XUyhmZiZ—^Zfr&(D^^y"h;l'y-n > $P5"l»J(D^i£l-<|£ 

-msMnmo*®-^ mm^y?"<D*i%-^ wmmu(Dm%^mm 

[0011] ^9VNofc^Xa^^eLT,3^>^h^^M«^^tV^^^^ 
Z> 0 m^\Z^T-^y7<D#)-!&*nZ>ti&, #M2001-218429^£$B(#fF 

[0012] */c, #lfl2001-95199-^^(#fF^3#^) ^WCte, 7l/-i»©^J|^ 
T-?<Dftmm^i%-^mk-fZ>z.k&V5±-$~Z>^tX\ ^i/VY/Vy-co^ 



WO 2005/025037 



4 



'CT/JP2004/012289 



£6&JtU;5a/-0^ 0 ^M2001-258225^#(#fFjt^4#^)^#M2002 
-272074-^«(«HffXl»5#fla)»Ci8V^Ttt, *LfcfcJ:6JB#fc#JtLT, 
*»*IR^i-5*HR*sai^ttTV^ 0 Hfc x #M¥06-52346#^$&(^;fcjft 

[0013] *»^#e>tt, ^^yh(Dm^2pt^T—^(D^y^ztCOM^mmMh<^ 

^xmmztizm&tt. ^<^2o^±©gs©, ^s^M^^fc^^v^ 

^^i^^mm^m^h^xi^^^^mm^mmxh^o mz, 
*mx±m£tiz>$Lm<D*e-*iz.*$^x}* > mmm^m^t-rvx, ^^ywu 

tB*U)ii-SS*as*8e>?,*tS 0 
[0014] ##fF^mi:m^#[H^»^#«)jSf RM-03-152(2003) 
#fF^Ci^l : #H2001-218429-^$8 
#fF^C^2 : #M¥09-23687-^-^# 
#§^^3 : #M2001-95199-5§~&$8 
#fF^ife4: #582001-258225-^-^ 
#W\3t£fc5:#|l2002-272074-§-<k$g 
#fF^Ci^6: #HS¥06-52346-!§-<k38 

[ooi5] *^«^ra^^-^^*5v^, ^^yb<Dmik2ptmm(D^^w^(Dm 



WO 2005/025037 



5 



'CT/JP2004/012289 



r*-fc/Js5<*oTVV5*HS\ **i^P*L^«UTEb<Jt«5, «*©t6««rffi«-*- 
[0016] r©»Kt4, ±IB©J;5*ra«^Sr»»«ytftfc**tLfet©-t?*)9, ttfftgfcltt 

m&m&m&'tzkkto^ mm<Dn&±^ mm^i&mx^^mzM^x, & 
m<n^>>hv-*&T%m?m&*m&i,xm®-rz>£o, xe&wnw-s^fcj:^ 

[ooi7] z.<D%>wte, nmmm^n, ="{^&mn&titczm un s &m (D^yb* 
mx£tizu-?k, mm^-?<DKm*Nmffi(Nte&mmizte^x, m>xyt> 

kw&ftm*hz>mw;<D-7u-j*zmmi,xt>£\,^ yu-^^mmnmxh 
[ooi8] ^-^mmi-^x(Di:mic^x^T-^(Dm^(DT^-^h^^^x2y 



WO 2005/025037 



6 



CT/JP2004/012289 



[ooi9] ^-^t7lx-A^^-r5xm^*5v^T, mu^-^mmimt, 

[oo2o] ^(Dmwte, XT-*<Dmm<Dtomtz, mMz^m%^<D^m^^m- 

^w^^m^tc^m^mm^—^n^t^x^^o 
[0021] mmcDMWa. 

-^2ti2m(D^yh3^wm^tcmmm^mm\^xm^tix^ 0 yu-^ 
tt(D*i;K5m8om<Di§mxttfaLxm-ftbfrx\,^ 0 yu-^tmi^t^ 

[0022] ^©i#(DffiR^^M#Sr N 01T'«ii:^6-e^bTV^ o &fc7U-J±4<DK®i 



WO 2005/025037 



7 



'CT/JP2004/012289 



[0023] ^u-^w^mH^tt^lSrlf ALa^-TSRfc, 7U-A4t@^tt 

[0024] M*Lfcf, £#ff »fcJ:o-c\ ^u-^jcH^tt^&H^i-s*^, 7I/-W« 

[0025] -j&#jtc, 7 Aoff ^.asjp v BmtexmmmcDKmmm 



WO 2005/025037 



8 



CT/JP2004/012289 



[0026] ^-^>LM7itT^-^±m<Dimzm^i-^^B\i'tbm^^-r^t 

o 

[0027] COJ;?^ «Tl^T'7JP^tLfc^^-A4(C@^^^l^A-r§ 0 -ebT 
^fc^LTV^:7l^A4tf>*:^^ 

[0028] ^±^J:5^^^-A4^^#(cmi-5ii:^6^@^^,iia(D^-^^^ 

[0029] fr/Kmtt-*<Dm&. ^*yhtttsv-*&Tfx7-?<DBmmm®x**> 



WO 2005/025037 



9 



'CT/JP2004/012289 



[0030] r<D5*>, ^^^hO®»(^^r/dfV^h/^(DMi!]j^^-(COV>Tfi N fg£^ 

[oo3i] 7i/-Ai^(c, ^-J*fabm^mMcxm\)fr^tcMiMki.x, ^v^> 

So 

[0032] ^LT, Zlo^fi, fc^fttC^UNx-f f^giS^tLT^^rtgp^ofc^ 

ftm^zwmznm-fz>zbtf»imxibz> 0 m^ittKD^^^xn. m 
j&vmm^Mu b(D&m^xb(D^oti:mttmfh^^^m^mz.t^ 

o 

[0033] -Mbvx, ftmwxw-m^FKDyis-M^ n^m^m^mm 



WO 2005/025037 



10 



T/JP2004/012289 



[0034] UhU ±IE®^^^^^^— ^20Siff{#}C{ift^^-fr-r-5(DT1i^<, * 

[0035] r*U3, ^=¥V^h/W^ grj&ftfcfct, ±fBW^WJES^^«t5«^#tt0^b^ 
[0036] «»to^ayHfe©|a^^dS, ^ISffi^ftfcS^Tfc, 



WO 2005/025037 



11 



T/JP2004/012289 



[0037] ^OJ;?^ _LfBl >"f iXCO^^ N ^V^M^te, ftfeOfSgT-ia^Lrc^^^ 

[0038] ^<D$h$ki^ mmm&fm:&^xm7£~rzt\, ^ttcnx^n, ^wicm^ 
n&ffimtxz, =txh<Di&mz.h$h3k#)xhz> 0 tut, wmcmim^tsnxh^ 

[0039] mM<DMM2. 

[oo4d] ^<D£?t£m&\^fot>(DmM±w*feftttm^ mx.mn^M^xy^^^ 
7^^4o^wf, m^m^KDwrnmrns Rx^mKcomm^tum 



WO 2005/025037 



12 



T/JP2004/012289 



[oo4i] ^(D^mxn, ?is—A&mfett'bmm\a&jj&m*Q* ftmz&fr&w 

[0042] fc*5, fiftftfc^ffiiKJ^it^fc^bT7U— ^^aS^tt^l 

^srHS-f *i,rf , mmconmix^tztm. ^^ywv?<Dm$8fomzMx.x 

[0043] mM<DMffi3. 

m3^^m^m^mm(Dmm3{z^if^~^(Dm^iLx^m^-rmx^ 



WO 2005/025037 



13 



'CT/JP2004/012289 



[0044] Ufc#oT, fotl(Dm±&i^-X*,L>%&ttZtc}t>. 7U-J,4<D2*(DMft 
[0045] ^£5^ 71/- A^fcanyMfcKUfcoTtt, B 

X'l±f£\,\ 
[0046] MM(Dmm4. 

^^^mi^^mm(Dmm4izmf^^mR^±x^m^-f-mxh^ 



WO 2005/025037 




l CT/JP2004/012289 



[0047] ^eo^, ^w- / ^ww-<t^,yu-j^A^m^m^uz.^t^mmmiK 
m&M'bktez>mmx*GLm&:£>i,ttj)K *mma-ztiLW&:itomm<o&w&&ft 

[0048] *^Jfi^llB-CW: % tt/h£/j:5aflte:*ifri:UC, M«flXfefift*«fft± 

10£<£>*SH<SrfcoT» H^^lt^u— A4^4S*J6UT, :7i^— A42rll^-r 

xbzm&i^ ^(omm^m^mM^mx^w^-r^k^rnkt^, 

[0049] mM<DMWi5. 

'^mwmm>L^mmvtcm^^x^^ 0 ztuz, wBmmt>*t>m&n<ote^ 
[0050] H^tt^m, ijon s ^fe^fdfe, mzm&istcmzwn @ &£*>*-c. 



WO 2005/025037 



15 ^■>CT/JP2004/012289 



[0051] ^x*mwx&, mzxuvbwfotovtiti:^ &&&&miw>bm&®:w. 
g< 0 iiLMfefrmm^ mm<Djfm4tm^(D±iomx&z> 0 

[0052] JilE^J^^m&^LTi^Lfc^ 

nm&tttmcbcDxtbZo ± iom(omm^x\ i±u^nmm-th^xh, 

BMt1-Z>0. 05[arb.unit]l^T^, fe$toTV^ 0 &4b\ SEl^^ig^fe^^^ 

22mttf(b^frttm&<DT-?*m?tmcx^x^z> 0 sx±(Dmwmm^ 

[0053] COJ;?^ 7i/-^^?,@^^ ( L^i^5^, -Ttett. ^-^(Dmmtffa 

<Dm^mm^tf£<o, ^m-^^m^mK m^t^^^mMti^x, 
zMmmm>b*m^tcm&x^ mm<DMmixm.mi,±mMtmm<D^^h^ 

XZbZ> 0 

[0054] mmmms. 

^M(Dwm6\zm^x^j]mw a izx^-^(Dm^iiLm^mm^^tx\ 
^^^^^m^^tmx^smi2^uyYm<D^m^^mm^-^^^ 



WO 2005/025037 




'CT/JP2004/012289 



[0055] v~*12l^i/^bl2abv-?B~?12bb^M^foZM^12cbfr^mf&£ 
T:fc9, *13<£>7V*- ^13acDrt#{RiJ^n-^i2(D^^M2c(DRm{|fJir^ 

[0056] £fc,;^-*i3(^W;:tt*^^ 
J±^p B ql4WjPH^p B pl4(D^T;^ 

[0057] ^^»f^»CoVNTift^i-5 0 n~*\2.b7cT-Z\Zi£m.*iLXX^ 7V-*13a© 

z> 0 n—?ft&<D&m}**~*i2bxT—fii3<Dfim<Dfamw^m9<Dmm<D& 



WO 2005/025037 



17 



CT/JP2004/012289 



[0059] miOCD&Bat^ n-*12aU0fcratofefc>3 % 24[el«»)^i:, m<DW® 

— * l 2cD«ite m— ?£>3 0 

[0060] itUd-oWO*, *#WXittl©4JI©(19)S:K^i-J:5Hl, n-*l#l|IHB*>fc 

«98m (2 P ) <Dmmf&&(D^^ywi'?&&^z*im&k\.x, ^-^<d{^^ 

N=p (DSfcfi 

N=±2p-ilXZ--.(2)£7U3: 
N=ilXZ±2p (3) 

[0061] ^JB»#**^ft»lf±l^fc;&a>&, il = li:bTt>^L^^V\ rtl^Hm 
^^6^#^&68^12^n^hcD7l<^^5t|WI^^-^(c3i^Lfc^, N<D 
M<D?1bmi>'b&mte4bteZ 0 p=4«£>9, N=4£ft«3, il = l, Z=12, p=4<^B#, 
N=i x l2-8=4ir^§ 0 N<D#p^/h£!/^3:<if\ 3^>^>^«tbT^^-rv\ o 

-^13^>-$T^^M^^N=4|H]«K^^fe^^ tt ^fcart^L. 
[0062] U0>U ^^H^OV^T^^^^— ^i3(^^^c^T1^<, *13Mffl 



WO 2005/025037 



18 



T/JP2004/012289 



[0063] zzx% ^^b^<D8m<omm^(D^mmio(Da(D^fmn(Dm^^ 
-fM&te, mmz^-t xoiz^— ?i z<Ds<—vT^*ft^mW(Dmmmw4\z.m\, 

ftMffi.w^ik~rz> 0 *T—?i3(Dm±LtjfctiK£z>kkmMm(Dmkfe. 
i3bv-?i2k<DQmMbvxv-?i2<Dm&frtcy4m<Dmmtte^x&v. *fc 

<DmW}tte^x\,^ 0 iot, ^~^T>*ftmm%t<D4^(DmWij&tt\z.i#\^xELM 

[0064] E110O{&j§£M»£Ml4&;i^ 

Tftx^^tcm&n, ^ftfcjfccxmMzm*\B}mis^%^bxttit^mxhz> 0 #p 
j±&m*-rtb-tmn, mvxam^itmir^m^th^hcDo, j±ai-5*§^l 

(D&mvfccx, m^m^u-r^b^m^^\ 

[0065] mmmmm-i^(l)-(3)Xi\=lb^X,N=p^N=±2Xp-Z, £fc«N=Z± 
2XpX&frbtlZN<DM<Z)lE<Dimz£<0&:7£L, JjpjEfcSte, ^^hWDMfc 

x^>^w^m(D^tcn^<D^<^m-<Dmj±.iiLmbu ^mmum^ 



WO 2005/025037 



19 



'CT/JP2004/012289 



% N=±2X4-12, &tcfeN=l2±2X4frhnm$iriZ>m.(DlE<DM'^m4~?&Z>h 
[0066] ft, *mM<Dftmfc3o\,^Xfc, *7^-^13<t^:7L— J±15t<DffllzPl 

^vv-c, fofi&faft&mfefDmffitim&maz&mcxh&^iuz., ^m** 
—^i-%mzft.iM<Dfam&m<^&te¥vx*—sw^^ 

[0067] ^fc, ;£^Oi2fi&£:&^Tte, ^12CD^£^r— ?13<Dttybb(Dlkfc2 
:3(Dmmzh<9^ ^ntmW(Dtkb^XttmmteMtL.Xfe4m6X^yb, 6^9*^ 

hz>, ^-?i3<D{tts<^T^xftftMm<DNmmm(DN(Dffi(Dm'N$, me 

Xv-yb<Dm-kteN=2^ 6M9Xv>yb(Dm&lZN=3bts:Z> 0 ^^^n-^12(D^^ 
&W.^fibLX&t'i^&fe, *^^?l3(DXVybbv—?l2(DMb<Dft^<Dm&tf 

<D®m%m-fz>o ^mmmmxte, n&n= Pn n=±2x p -z, ^fc«N= 

Z±2XpX7kfrbfrZ>m(DjE<Dm:'MUbl,titiK Mt'Mmzm&^<Dxnfi:<JE<Dm. 
[0068] 3gito^Jl7. 

^>^h^^i&m^6^b^x^^iomi2^ybm<D^m^^mm"e— 
^xmw-rz> B 



WO 2005/025037 



20 



'CT/JP2004/012289 



[0069] *^«^^*5V>T-^^^hl2cf4^i®W^gEff$^ C*frfW«jfc 

^LTV>5e 012(a) tt, ^it0#^M^a n p3}C-C^-^13^j^OB(T^i« 
[0070] 012(a)©=i^^h^f4, n^i 2 ^iH]fe-r5^fcfc0, ^-^13(D^u^h 

<nimm&tcv<DNm(DmW}]$,ft<DN(D&mz > n= p , ^«N=±2p-iixz, * 

kt£& 0 il = U Z=12, 2p=10O#^T-fe«9, N = l X 12-lOTfcSo 
[0071] o*<9, =^^/^Sn~^l2©l|Hl(E*>fc5lO|iI(E*^ItC10|lI, A^ftfcl 

[0072] ^-?-5:r^^Mm02lHlOM»J^^OV>T«, ^-^13fcfl|V>fetL 



WO 2005/025037 



21 



'CT/JP2004/012289 



[0073] ^^w^<D8^(Dmm^(Dmmm2cDmma(D^tmm(Dmm 

^ WoT > x s r~fii3<Dmm<Dtt.mmm*m<k-rz> 0 **r-*i3<Dm±tj&j]K 

tbtcwmnmmikttoTm, ^ ^~^i3<D^ y ^^(DmtiK^imm 
mh, v-*i2(Dimfcibm2^<Dwmbte^x\^ 0 iot, ^-?i3t*-?i 
2(DiiLW.m&&ttbttti^ ^-^T^^mm^2m<Dwm^\ziM^RmiL 

[0074] mi2 (b) MiElH3p p pl4^3iIE^L^^^T^-^13^iEA^^j5ij^L^^V 

x-*13£, 10^O^^^l2c^U^-^13OR^^#A$tl5n-^i2 
^ ^-^130^^N@^^^V>Trt{liJ{^P^i-^pi±^ p f D i4-efe 0 - C ^ N{4 
N=5 % N=±2X5-12, ^cfiN=12±2X5^»tH$tLSffi^IEcD*/Hjt2-e 
fcSt>Ot»x.fc(DT% ^-^l30Blf^^^Blf^^<!:^^J;^fi^^T 

^^~^^3(D^^^T>^(D2m(Dmm^^n%mvx^-^i2<Dm^tm 

[0075] mmmms. 

m3^^B^m^^m^mm^-^(Dm8(Dmm(Dmmi^^wr 



WO 2005/025037 



22 



T/JP2004/012289 



mmx&z> 0 mM<Dtet&6k<D&wi s ^^i4t^-my^-^i5(D^'o{z > ? 

4b;dTOtt&K/TV3„ «3t-b, 7U-A15©«|^ftlF|514b^P£EgBl4attP-^12 

[0076] $g3£B3% *13fi, 71/- A15©^nJ£§P^-14a^7 i — *13<Z)^gB©j3)T^ 

<D&Wb$:ht>ltT, 7i/-Ai5(;iJEEA£;Jx5 0 -TZb, 71/- -MSteffig^-^i 

w^^^P^L, 7l/-A15(CTii:^^-^13©^Jl©Blf^©fi«^PHT^-5«^c 
[0077] ^^Ifc^flSteifcj^T* 7U — AIS^t 1 — ^l3SrHJ£b-C*DJBEi-S^St 

^*5(t§10^12^i35/h^*5V>T71. — A15©jDJE»Sr2tt0fJj:-t-tLtfPI«OS6* 

[0078] mM<D%m9. 

&&ffiTzzk&x*%zmmxmic^xmn-fz>o 



WO 2005/025037 Q 23 ^CT/JP2004/012289 

[0079] ^JS^)^(C*5V^, HJ£©^fl86©8Sl2^n5/h©^^oV>TUiK-t-5i: 

[0080] n-^i2^=i^V^>y^(D^^fe(Z>^-^^^-^i3^ni±-r-5®Bff 

*IB»*7-y3ift*»j:SHIUi:#©^M»cjRiii:-t-5iN=p, £fcteN=±2p-ii 

[0081] N^cD5^fttj/h^^iE^f«Jg©^|i6{^^§j;5(c4^5 0 £oT, n 
-^12©l|l]^fefc^8|llOMl&^©^^^h/^^M / >^^^^{Ctt > 

*mmu ^^m^tiitmiE^^<Di±m^jt>zx^—^i3^m^^mm 

[0082] Ucfc, =^^M^©8|El©MI&/ifc^^ 



WO 2005/025037 



24 



'CT/JP2004/012289 



[0083] Lfc^oT, *9©£Jfc©Jgffifc::j3V>TW\ RIUK^^tL, =M7H8^gE!££ 

^S7t, N=4, N=±2X4-12, ^fc«N = 12±2X4^^a$tL^it(DE(D 
[0084] ^;mcJ;i9,^-^13^mcDB^<D^ 

^^i^m^(D^^x^-^i3^m^i-^^x^-^i3^m^ 

jjm&m\<^^bfrx%z> 0 
[0085] mmomnio. 

mmcommioK^^xi^ M&n&\z.x^-?<Dmi£(DiiLn*mm-rz>^m 
mi5i^ *mm<Dmmioi l z&frzfc^mttmM^-?<DWTmmx2bZ) 0 mm 



WO 2005/025037 



25 



'CT/JP2004/012289 



[0086] ^^^ffilO^^JtS^^^P^ho^^^^lll^^^^^zn^^^^ 

^^xwtmvx^^K NfDmtfm'bmxfef&^m&xh, ^-^13^5^— 

K)^(D|lIi5:N^Mi-'5^T'il=0 ( i:LT, N = 2, N = ±2X2-12X0, £fcf3N= 
1 2 X 0 ± 2 X 2^|T ffi$^5fil:05^iE0filTfe6N =4(D^ 0 -^T^^Mi&:(7) 

[0087] ^m^mua^ ii>o&*>bimwi>mmistix^zt>K mt/tsT^x 
^m^y—v^mmi^mm^tct^(D^m^mxh^(Dx\n^ox^xhm 

[0088] X^-?l3<Dm{iLb!fcfiic£Z&mmm(Dmitt^ *^-*13<bn-*l2£ca£ 
BR*i:LT, o-^i2(DlIlI|fe^?)4(El(D|^«i < ir^oT*5t), *^-*i3tfVV 
^3— ^©jS^7iiJ;t)itS«»^t>» ^12^>lHIfefcfc?)4lHl<^fl|RSj^oTV^ 0 «fc 



WO 2005/025037 



26 



T/JP2004/012289 



k&X%Z> 0 

[0089] j^±<zxL£<fct>, ^(omm(Dmmn, ^^mzntstifc^mo^yhzii-tzx 

=p, £fcte5£(2)N=±2p-ilXZ, ^fc{«(3)N = ilXZ±2p^^^feP>tLSN^ 

i^^x.^~^i3(Dj^^—^T^(D4m<Dmmm^nhm^x^—^i2 
(Dm^tmm<Dmm^(D^^h^^i&u^^t^x^^ 0 

[0090] ^.(Ommmm<Dm^, #Cifcil=OtLT, ^(1)^^ = 2, 5£(2)^N=±2X2- 
12X0=4, ^f«(3)^^N = 12X0±2X2=4t^5 o rtUbONcZMit^ibiE 
^i!T^S4^ffiL, 4®0fT^PJI-r§rii:^^ o 

[0091] mm^mmn. 

[0092] mm<Dmm9t(DT.ux(Dm^^K^^xm.m-f-^o v—$\2.(o^^-yY)v?<Dj$ 
&m<D^—^h^-^i3^M^^mm^^^^jLm^^^x, mm<D 

^IM^t^V^Tfi, N=p, *fc«N=±2p-ilXZ, £/tfiN=ilXZ±2p<D 
VNTfi,^cD5^E(DffiT-fcSN=4cD^-^T^^Pm«»^^^LT 



WO 2005/025037 



27 



'CT/JP2004/012289 



[0093] LfctfSoT, mifc<DJ&mUZ*5^Xtt, raaM*te^ft&h, % =W/H8aSEKS*v 

N= 2, N= ± 2 X 2-12 X 0, £fc«N = 12 X 0± 2 X 2a»b#W£*l3'fi£<£>5*> 
lEiDmXfoZmffi fc*3V jtufS^x-^ 1 30^JS||flJSrJBJBEf «JnjEE«Rf P 14«r 
tulE^x— ^lSO^gp^M^-^TS^iy^t^^cOT*, ^-^130^^3 

[0094] ^>^h/^^m-r^^y^Kio\ vt\ u^\2(Dmmmmn>^^ 

[0095] [01]^K^#5^M<O^^l^^Jt6^^^|Rl^^-^(D^--^^^ 

iri ^M^wffi^-rm-efcSo 

[03]^K^#5^(7)^^3^^^6^^^|^^^-^O^-^(D|A^ 

fp] ^s^^M^-riii-cfc^o 



WO 2005/025037 



28 



CT/JP2004/012289 



<fe>-5 0 

mw^mizm^mm^mms^^^m^^mm^-^fDmwimmxh^ 

o 

temm&fjk-tmxhZo 

[0096] 1 m^m>b 2 

3 tt<y\> 4 71^— ^ 

5 J&fl-ffl^v^ 6 ~7U— 

7 y-^—^^^W. 8 ^n^h^fr. 

9 Jfl&ttfiM 10 MtP^ 

11 mZ^mf&WItt) 12 n-^ 
12a v-r^h 12b ^3— ^ 
12c 13 

14 ^PH^|3o B p 15 ^i7U-A 



WO 2005/025037 



29 



CT/JP2004/012289 



[2] 



[3] 



[5] 



[6] 



[7] 



T^oT, tul5N«N=p N N=±2Xp-ZXil(ilteO^±(Dgi&:h £fcteN=ZXil 
ffllENteN =p, N = ± 2 X p-Z X il (i\feOSX±<Dmm , ttlZN =Z X il± 2 X p;$> 



[8] 



WO 2005/025037 



30 



CT/JP2004/012289 



=»7K:*tU 2x P m (ptt g ©*^«5«r^r*t-*o-^SrMIBnilt^AUT 
^-^3T©^jgaiJSrApjE-r5ffifllS:»^i-S^7 l !x^ , t, N= P> N=±2x P -z 

x u (mtosi±<Dmm) , £fc«N =z x a ± 2 x pfab&mznzm <D5-t>o>jE<?w<D 
^^-^^r<D^mzm^±x^T^t^m^fc^t^wmt-r^^m^ 



WO 2005/025037 



31 



'CT/JP2004/012289 




, CT7JP2004/012289 



5/11 

WO 2005/025037 MM ^■CT/JP2004/012289 



[08] 



0.2 



0.15 



-a 

nJ 0.1 

G £ 

^ 0.05 
0 



\ 



/ 



\ 



/ 



-25 



-15 -5 5 15 



25 



WO 2005/025037 

CEI 12] 



9/11 



T/JP2004/012289 




INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP2004/012289 



CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H02K21/00, H02K5/00, H02K15/02 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols! 
Int. CI 7 H02K21/00, H02K5/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


JP 2000-217284 A (Toshiba Corp.), 
04 August , 2000 (04.08.00), 
Par. No. [0015]; Fig. 2 
(Family: none) 


1-8,10 - 


A 


JP 2001-218429 A (Hitachi, Ltd.), 
10 August, 2001 (10.08.01), 
(Family: none) 


1-18 


P,X 
i 


Akihiro OKOKU et al., "RM-03-74 Frame no 
Oryoku no Eikyo o Koryo shita PM Motor no 
Cogging Torque Kaiseki", The Institute of 
Electrical Engineers of Japan Kenkyukai 
Shiryo, The Institute of Electrical 
Engineers of Japan, 06 September, 
2003 (06.09.03), pages 13 to 18 


1-8,10 



□ See patent family annex. 



"V 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international "V 
filing date 

document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other «v» 

spcdaS reason (as specified) Y 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the international filing date but later than 
the priority date claimed " 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theoiy underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actua) completion of the international search 
21 October, 2004 (21.10.04) 



Date of mailing of the international search report 

09 November, 2004 (09.11.04) 



Name ana mailing address of the ISA/ 

Japanese Patent Office 



Facsimile No. 

Form PCT/ISA/210 (second sheet) (January 2004) 



Authorized officer 



Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/012289 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Akihiro OKOKU et al., "RM-03-152 Gaibu Oryoku 
Inkaji no PM Motor no Cogging Torque ni Kansuru 
Jikken Kento", The Institute of Electrical Engi 
neers of Japan Kenkyukai Shiryo, The Institute 
of Electrical Engineers of Japan, 28 November, 
2003 (28.11.03), pages 13 to 18 



1-8,10 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



mmmmW^ PCT/JP2004/012289 



Int. CI' H02K21/00 H02K5/00 H02K15/02 



•HEttrofcft/MBjfcH- mmmmtm (ipcTI 

Int.Cl 7 H02K21/aO H02K5/00 



ttmmmffimtem 1922-1996* 

tem&mmmmm&m 1971-2004* 

B*n£ft£fll9r£&tt 1994-2004* 

B*H*ffi^S»>^# 1996-200 4* 



X 



P, X 



P, X 



JP2000-217284 A 0t*5S#%fcJfc£) 

0 4. 0 8. 2 0 0 0, mm [0015] ,M2m (7 7 5 fcL) 
JP2001-218429 A («cS^tt 0 SQRf^f) 

1 0.08.2001 

ifcHy&JSflk, RM-0 3 - 7 4 7 1/- A(D^ Off $r#I Lfc P 

^.0 6. 09. 2003, P. 13-18 
T^KJ^itil, RM-0 3-1 5.2ft.UfcJjf2pUm<DPM*— #<Dol 

¥#,2 8. 1 1. 2003, P. 13-18 



1-8,10 
1-18 
1-8,10 

1-8,10 



Taj #lcHai©*s*iRtJtt*< % 



<"TJ H»HWHXtt«teB*»C4«E$*L*:*iBtTra>oT 



21. 10. 2004 



mrameejH&B qq ^ 2004 



I 



B*m<&Wf-fr (ISA/JP) • 
100-8915 

*QK*Ff- ^ m mm # BS = T i 4 # 3 * 



3 V 



3 5 19 



mSS## 03-3581-1101 3356 



»PCT/ISA/2 10 «2^.y) (2004fU) 



